African relevance {#s0005}
=================

•Resource restriction is a major concern for major trauma care in low- and middle-income countries.•Current accepted reference standards provide little room for clinicians working in these countries.•More research is required to describe the problem of resource restrictions in LMICs.

Introduction {#s0010}
============

Injury and violence are neglected global health concerns, despite being largely predictable and therefor preventable [@b0005]. According to the World Health Organisation (WHO), road traffic injuries account for 1.3 million deaths annually and are likely to rise from the ninth leading (2004), to the third leading cause of disability worldwide by 2030 [@b0005]. Even more poignant, road traffic injuries and other forms of trauma are significant health issues within low- to middle-income countries (LMICs), where the burden of death and disability are notably higher than elsewhere [@b0010], [@b0015], [@b0020]. This disproportionately higher burden in LMICs, coupled with multiple barriers to provide evidence-based trauma care (lack of systems, staff, consumables, infrastructure, etc.) simply translate to poor outcomes for the injured patients in these regions [@b0025], [@b0030], [@b0035]. There are little data on the resource availability to implement the evidence-based injury guidance commonly adhered to in high-income countries (HICs) in countries within lower income categories. It is unlikely that policies and evidence-based guidelines developed in HIC settings can meaningfully apply in LMIC settings as a result, thus depriving these communities (which makes up a substantial proportion of the global population) from this rapidly developing evidence base [@b0040], [@b0045].

We conducted a small study to indirectly describe and compare the perception of availability of resources to manage major trauma in HICs and LMICs using evidence-based guidance, as self-reported by delegates attending the 2016 International Conference on Emergency Medicine held in Cape Town, South Africa, using the 2016 National Institute of Clinical Excellence (NICE) guidelines for the management of patients with major trauma.

Methods {#s0015}
=======

A survey was distributed to delegates at the International Conference on Emergency Medicine 2016, Cape Town to achieve the study aim. The survey instrument was based on the 2016 National Institute of Clinical Excellence (NICE) guidelines for the management of patients with major trauma as the best summary of current evidence-based major trauma care [@b0050]. We initially considered using the World Health Organization's Guidelines for Essential Trauma Care [@b0055]. However, this was published in 2004 and as such cannot be considered evidence-based [@b0055]. We did not consider other guidelines. The survey captured both resource availability in the pre-hospital and in-hospital settings and was piloted prior to use in the study (available as appendix in the data supplement). Descriptive statistics were used to describe the study variables for both the pre-hospital and in-hospital parts of the survey. Participants were required to indicate availability of a resource in their practice setting using the following responses: always, sometimes, never, don't know. Responses were then grouped according to income group (HIC or LMIC) based on the participant's stated practice country (using the World Bank definition for income group). A Fisher's Exact test was conducted to compare participant responses. Key findings are presented in table format using the key recommendations from the 2016 NICE guidelines as a guide. Only always-responses (where resources are consistently available) are reported in the table included in the paper. The full dataset is tabulated in the appendix (data supplement) The study received ethical approval from the University of Cape Town Human Research Ethics Committee (110/2016).

Results {#s0020}
=======

The survey was distributed to 980 delegates, and 392 (40%) responded. A total of 206 (53%) respondents were from HICs and 186 (47%) were from LMICs. Male respondents accounted for 223 (57%) of respondents and the mean age of the sample was 42 years (SD = 10.7 years). A higher proportion of specialist physicians were from HICs (160, 78%) versus LIMCs (90, 48%) (p ≤ 0001). The majority of respondents, from both groups, worked in the public sector: 165 (80%) from HICs and 115 (62%) from LMICs (p \< 0.0001). Notably, a larger proportion of LMIC respondents worked in privately-funded institutions: 48 (26%) versus HICs 12 (6%) (p \< 0.0001). More than half of the respondents (220, 56%) worked in a tertiary institution, of which 133 (60%) were from HICs and 87 (40%) from LMICs. A higher proportion of LMIC respondents, compared to HIC respondents, reported the lack of a prehospital service in their region -- 79% versus 21% respectively. There were 105 (27%) respondents who practised in a prehospital setting.

[Table 1](#t0005){ref-type="table"} provides the self-reported pre- and in-hospital resource and service availability between respondents from high-income countries and low- and middle-income countries. [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"} provide a visualisation of self-reported pre- and in-hospital resource and service availability, ranked for reported availability of respondents from low- and middle-income countries, compared with those of high-income countries. Detailed findings are available as [Tables 1-3 in the appendix (data supplement)](#s0065){ref-type="sec"}.Table 1Pre- and in-hospital resources and services that are always available for the management of major trauma; as self-reported by participants from high-income, and low- and middle-income countries.High-income country responsesPre- and in-hospital resource or service variablesLow- and middle-income country responsesn%Immediate destination after injuryn%3793%Pre-hospital triage Protocol\*\*\*4062%3690%Pre-arrival Major Trauma Notification Protocol\*\*\*1929%12672%In-hospital Major Trauma Activation Protocol\*\*\*3825%  n%Airway management in pre-hospital and in-hospital settingsn%3383%Pre-hospital rapid sequence induction: sedation\*\*\*2538%2460%Pre-hospital rapid sequence induction: muscle relaxant\*\*2132%3485%Pre-hospital endotracheal tube\*\*3858%3588%Pre-hospital supraglottic airways (e.g. laryngeal mask)\*\*\*3046%17399%In-hospital rapid sequence induction: sedation\*\*\*13489%17399%In-hospital rapid sequence induction: muscle relaxant\*\*\*12986%175100%In-hospital endotracheal tube\*\*\*13993%  n%Management of chest trauma in pre-hospital and in-hospital settingsn%2870%Pre-hospital chest injury management guideline\*\*\*1726%40100%Pre-hospital IV cannula\*\*5280%1948%Pre-hospital thoracostomy (chest drain) set\*\*\*1218%17097%In-hospital thoracostomy (chest drain) set\*\*13389%15689%In-hospital imaging: Ultrasound\*11677%17399%In-hospital imaging: Plain film radiology: x-rays\*\*13791%16997%In-hospital imaging: Computed Tomography Scanner (CT-scan)\*\*\*9765%  n%Management of haemorrhage in pre-hospital and in-hospital settingsn%3178%Pre-hospital tourniquets3554%3178%Pre-hospital pelvic binder\*\*\*1828%1230%Pre-hospital Tranexamic acid (Cyclokapron®)\*812%3895%Pre-hospital IV fluids: Isotonic crystalloids (e.g. Saline)5382%16494%In-hospital tourniquets\*\*\*10771%15488%In-hospital pelvic binder\*\*\*7349%16091%In-hospital Tranexamic acid (Cyclokapron®)\*\*\*11174%12974%In-hospital major haemorrhage protocol\*\*\*3926%17198%In-hospital packed red cells\*\*\*11778%17198%In-hospital fresh frozen plasma (or freeze dried plasma)\*\*\*10268%16393%In-hospital platelets\*\*\*8758%16393%In-hospital surgical service (including theatre)\*\*\*11677%(see ultrasound, x-ray and CT scan availability above)  n%Pain management in pre-hospital and in-hospital settingsn%1743%Pre-hospital analgesia: Morphine\*\*\*812%3383%Pre-hospital analgesia: Ketamine\*\*\*2945%17499%In-hospital analgesia: Morphine13389%16997%In-hospital analgesia: Ketamine\*\*\*13791%[^1]Fig. 1Visualisation of self-reported pre-hospital resource and service availability, ranked for reported availability of delegates from low- and middle-income countries, compared with those of high-income countries.Fig. 2Visualisation of self-reported in-hospital resource and service availability, ranked for reported availability of delegates from low- and middle-income countries, compared with those of high-income countries.

Discussion {#s0025}
==========

A significant perceived discrepancy were described between the self-reported resources and services available respectively to HICs and LMICs to adequately care for major trauma patients using current, evidence-based guidance in this small study. Shortages ranged over a wide range of items, from consumables to analgesia, imaging to specialist services, both pre-hospital and in-hospital. Although the finding of lower resource availability in LMICs was not altogether surprising, the sheer extend of the reported findings were. This is problematic as this study suggests that LMICs -- which make up around 82% of the world's population -- apparently do not have access to evidence-based trauma practice. [@b0060] We believe that many healthcare workers in LMICs would be able to relate to these results.

[Fig. 1](#f0005){ref-type="fig"} reveals some variables that should be relatively easy to address such as simply addressing the lack of treatment protocols (even if this is based on the WHO Guidelines for Essential Trauma Care). Major trauma activation criteria and major haemorrhage protocols where implemented can guide best available care in most income settings. Often this means considering the reasonable outcomes that can be achieved given the resources available, and then optimising what is available. It was disappointing to see that these were uncommonly available (even in HICs). Tranexamic acid is fairly inexpensive and linen sheets can be used to proxy as a pelvic binder. Arguably access to blood products and a round-the-clock surgical service are more challenging.

Another interesting observation was that despite a larger proportion of LMIC respondents working in private institutions, resources were still reported as insufficient. This difference can likely be described as non-adherence to evidence-based practice (which may be connected to the lower proportion of specialists in the LMIC cohort). The growth of emergency medicine as a specialty in LMICs would likely present an opportunity for LMICs to better balance available resources with the best available evidence.

There are a number of limitations to this study, and these were largely the reason we decided to publish the findings as a short report. These include the small sample size and low response rate. A larger study would provide more validity to the findings. We expected a better response rate, and it is not exactly clear why this wasn't better. That said, the findings confirm anecdotal evidence. The large gap between LMIC and HIC responses, and the consistency of the answers are fairly convincing despite the study sample and response rate. We do not believe a larger study would yield substantially different findings. Self-reporting of resources is unlikely to be as robust as actual measurement. Sadly, these data are not well-reported in the literature. These findings should serve as a call to action for fledgling emergency care programmes in LMICs to record and publish access to resources.

Conclusions {#s0030}
===========

Major trauma care requires a chain of successful, evidence-based events for outcomes to benefit. This small study suggests that many of the links of this chain are either missing or broken within LMICs. These settings simply do not benefit from the currently available evidence-base in major trauma care. It is important that this evidence-base be evaluated within LMIC settings in order to determine the value it would contribute to outcome. This would help prioritising of resources. Systems research is required, specifically research that describes the capacity of LMIC emergency care systems. Such work will go a long way to shape future major trauma guidelines. Finally, location-specific research is required that can address specific injury-patterns that are endemic to certain regions. This would help find alternate solutions that are less dependent on the HIC evidence-base, but with similar (or better) outcomes.

Dissemination of results {#s0035}
========================

Results from this study was shared with the Division of Emergency Medicine at both the University of Stellenbosch and the University of Cape Town -- Results were subsequently shared with local hospitals. The results were also presented at informal academic meetings at local hospitals.
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[^1]: \*, p \< 0.05; \*\*, p \< 0.01; p \< 0.001.
